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VI.

Executive Summary
With the support of Baker Koob funding, several essential methods and reagents were established
to progress this project’s study of the human protein MEK1.
PCR reactions were performed to establish a library of mutant versions of MEK1. This library
includes mutants with single point mutations within the protein’s catalytic core based on our
hypothesis of MEK1 structure-function relationships. A pseudo-phosphorylated version of MEK1
was also created which exhibits a fraction of phosphorylated MEK1 activity and has been typically
studied in the field. This protein is important to establishing a comparison between this novel study
of phosphorylated MEK1 and other research studies in the field. Having these mutants available
will enable the comparative analysis of MEK1’s kinetic activity. The mutants proteins, in addition to
the MEK1 protein and the MEK1 substrate ERK2, were successfully expressed and purified for use
in activity assays.
An immunoassay platform was optimized to detect MEK1, substrate ERK2, and the phosphorylated
substrate ERK2 in order to quantify MEK1 kinetics in the activity assay. This immunoassay platform
is used in the activity assay analysis both as a control to establish the presence of proteins and as a
method to quantify levels of phosphorylated ERK2 as an indicator of MEK1 activity levels.

A new activity assay protocol was established. The optimized immunoassays were used as a
detection platform to validate (1) the activity of the pseudo-phosphorylated MEK1 and (2) the
project’s ability to monitor kinase activity. This workflow will be used in subsequent assays to
quantify the activity of phosphorylated MEK1 and mutant MEK1 in order to investigate MEK1
structure-function relationships.
Due to an incompatibility in plasmids for expression of phosphorylated proteins, a new set of
expression plasmids with compatible origins was created and will be used in efforts to express
phosphorylated MEK1.

VII.

Major Accomplishments

(1)

Expression of a pseudo-phosphorylated MEK1 for comparison of this research with established
research in the field and creation of a compatible expression system for producing phosphorylated
MEK1.

(2)

Development of a kinase activity assay protocol, including optimization of detection and
quantification, and validation of pseudo-phosphorylated MEK1 activity.

(3)

Establishment of a mutant library to pursue the elucidation of MEK1’s structure-function
relationships.

(4)

Expression and purification of several key proteins for use in activity assays including wild-type
MEK1, pseudo-phosphorylated MEK1, wild-type ERK2, and non-phosphorylated MEK1 mutants.

VIII. Expenditure of Funds
Baker Koob Endowment funds were used to purchase:
(1)

Purification reagents and dialysis cassettes in order to purify expressed proteins.

(2)

Antibodies to detect MEK1, phosphorylated MEK1, ERK2, and phosphorylated ERK2 to support our
activity assays.

(3)

PCR materials to create our mutant library.

(4)

Additional miscellaneous reagents for transformation and expression.
Funding for these materials allowed us to establish and utilize fundamental methods in our project.

IX.

Impact on Student Learning
Funding enabled a more comprehensive research experience for both students. This project has
served as a learning experience in innovatively approaching novel questions, proposing hypotheses,
and thinking critically about experimental design and analysis of results.
Rebecca Lee was able to present a poster at the 2018 American Society of Biochemistry and
Molecular Biology Conference, co-present a poster at the 2018 Cal Poly College of Science and

Mathematics Conference, co-present a poster at the 2018 University of California Irvine
Department of Chemistry SoCal Undergraduate Research Symposium, and present a poster at the
2018 California State University Interdisciplinary Cancer Meeting. Her research experience has
been pivotal in inspiring her career path as a physician scientist. She plans to matriculate into a
medical school in 2019.
Leandre Ravatt was able to present a poster at the 2018 CSU Program for Education and Research
in Biotechnology and the 2018 Synthetic Biology UK Conference, as well as co-present posters at
the 2018 Cal Poly College of Science and Mathematics Conference and the 2018 University of
California Irvine Department Chemistry SoCal Undergraduate Research Symposium. She also
presented a research talk at the 2018 Cal Poly College of Science and Mathematics Conference.
This experience was critical in deciding her career projection in biochemical research and building
research project skills that she will apply in future projects and jobs. She intends on applying to
graduate programs in Fall 2019.

